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LONG-TERM PLANT SURVIVAL AND DENSITY DATA 
FROM RECLAIMED SOUTHWESTERN COAL MINE SPOILS 


Earl F. Aldon! 


AssTRACT.— Plantings on northwestern New Mexico raw mine spoils from 1973, examined for establishment (1975) 
and survival (1979), showed 75 percent survival of fourwing saltbush (Atriplex canescens (Pursh) Nutt.), each plant 
occupying 2.32 m? (1.52 X 1.52 m). Alkali sacaton (Sporobolus airoides (Torr.) Torr.) cover was 4 percent and had a 


density of 0.05 plant per m?. 


When the amount of strip mining of coal 
increased in the early 1970s in the Four Cor- 
ners area of New Mexico, the biggest rec- 
lamation concern was whether plants could 
be reestablished at all on these low rainfall 
sites (Natl. Acad. Sci. 1974). Research and 
mining company reclamation specialists have 
shown that plant establishment of native spe- 
cies is both practical and feasible (Aldon 
1975a, 1976, 1978). Nevertheless, we still do 
not know whether these reseeded plants sur- 
vive and perpetuate themselves into stable 
ecosystems or how to manage these lands to 
maintain survival and stability. 

This study addresses the survival question. 
Alkali sacaton and fourwing saltbush plants 
planted in 1973 on the Navajo Mine near 
Farmington, New Mexico, were measured in 
1975 for establishment and in 1979 for survi- 
val. These two species were selected for test- 
ing based on previous research of their estab- 
lishment requirements and their suitability to 
this site (Aldon 1970, 1975b). This paper 
presents the first comparisons of long-term 
survival data for these two species currently 
used in revegetation of southwestern mine 
sites. 


Descriptions of the sites and planting treat- 
ments have been published (Aldon 1975a) 
and are felt to have little carryover value at 
this time. Briefly, the plantings were on un- 
treated spoil material (no topsoil used) from 
the Watson Pit area of the Navajo Mine. The 
spoil is a dark, shale-derived material having 
the following characteristics: 


Sand, percent 3] 
Silt, percent Zi 
Clay, percent 42 
Textural class—clay 

Sodium absorption ratio (SAR) 44 
Electrical conductivity x 10° 15 
pH tint 
Na (sol.) (meq/}) 175 
Ca + Mg (meq/}) ill 
N, kg/ha 146 
P2Os, kg/ha 46 
kK, 0, kg/ha 380 


The area surrounding the study area is 
rangeland with a scattering of low-growing 
shrubs. Principal grasses of the area include 
galleta (Hilaria jamesii (Torr.) Benth.), alkali 
sacaton, and Indian ricegrass (Oryzopsis 
hymenoides (R. + S.) Ricker). Shadscale (At- 
riplex confertifolia (Torr. + Frem.) Wats.), 
fourwing saltbush, and broadscale (Atriplex 
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TasLe 1. Annual precipitation Navajo Mine Watson Pit study site. 
Winter Growing season 

December-April May—-November July-August Total 
Year (cm) (cm) (cm) (cm) 
1974 6.38 8.84 1.14 15.22 
1975 6.99 4.98 132 Hee 
1976 220) 8.81] 5.69 eTO 
1977 Zegi 6.63 0 9.35 
1978 14.15 8.13 0.25 22.28 
1979 11.18 COT 2.08 18.85 
Total 88.77 
Average annual 15.0 





'Record began September 1973. 


obovata Mog.) are the most important shrub 
species. At higher elevations pinyons (Pinus 
edulis Engelm.) and junipers (Juniperus spp.) 
are found scattered on mesa tops. Elevation 
ranges from 1524 to 2000 m. Annual precipi- 
tation averages only 15 to 20 cm. Summer is 
usually wetter than winter; spring and fall 
are the drier seasons (Table 1). Temperatures 
may reach extremes of —-32 to 44 C. 

The planting treatments were (A) a direct 
seeding of fourwing saltbush without irriga- 
tion, (B) drip irrigated plantings of three- 
month-old fourwing saltbush transplants, (C) 
broadcast seeding of alkali sacaton on roto- 
tilled plots, and (D) seeding alkali sacaton in 
furrows. Both types of alkali sacaton seedings 
were sprinkler irrigated for the first growing 
season only (Aldon 1975a). 

Five years after establishment, 62 percent 
of the fourwing saltbush plants on the A plots 
were alive and averaged 72.4 cm in height 
and 55.4 cm) in diameter (lable 2). The 
plants were 14 percent shorter and 27 per- 
cent narrower than they had been five years 
earlier, probably due to plant competition, 


TaBLe 2. Survival and growth of fourwing saltbush. 








because no grazing was present during this 
time. A live plant now occupies about 2.97 
m2, whereas a mature plant occupied about 
1.86 m2 two years after planting. 

Survival of fourwing saltbush on B plots 
was 88 percent. Average plant height went 
from 62.2 cm in 1975 to 85.3 cm in 1979 and 
average plant diameter went from 59.7 cm to 
98.3 cm (Table 2). Each live plant now oc- 
cupies about 2.23 m2. 

Combining data from plots A and B, a 
fourwing saltbush plant occupies on the aver- 
age 2.3 m? or an area 1.52 m X 1.52 m. Plant 
size and spacing seem to be related. Closely 
spaced plants were smaller and had large die- 
offs when compared with plants that were 
more widely spaced initially. 

In 1979, on the C plots, there was an aver- 
age of 36.8 surviving alkali sacaton plants. 
Average diameter was 10.16 cm. For mature 
plants the cover is 5.3 percent and density is 
0.06 plants/m:2 (Table 3). 

The D plots showed an average of 2.6 per- 
cent cover value. Using a plant count on the 
furrow plots, with a 10.16 cm average 


Average 
Live plants Spacing Height Diameter 
Treatments A B A B A B A B 
(m?/plant) (cm) (cm) (cm) (cm) 
Measurement dates # 
May 1973 400 —° 0.28 = Seedlings 
September 1973 200 70 0.56 sh’, Seedlings 
July 1975 _ 51 - 1.95 - G22 — 59.7 
September 1975 60 _ 1.86 _ $2.3 — 15.7 — 
May 1979 og 45 2.97 228 72.4 So. 50.4 98.3 
Percent survival 1 88.2 
(75-79) 





*__ = measurement not taken 





September 1981 


measured plant diameter, plant density was 
0.04 plants/m?. 

Combining plots C and D, alkali sacaton 
averages 4 percent cover, 0.05 live mature 
plants per m? density. 

These alkali sacaton densities are com- 
parable to the 5.3 percent cover and 0.04 
plants per m? found in three unmined semi- 
arid pastures measured in another study, on 
the Rio Puerco watershed, near San Isidro, 
New Mexico, after two years of above aver- 
age precipitation. The area, about 120 miles 
southeast of the present study site, normally 
receives about 24.1 cm _ of annual 
precipitation. 

The potential for these two plants to re- 
seed themselves on these sites is not fully un- 
derstood. Moreover, complete understanding 
of mine spoil reclamation will have to be 
based on studies involving entire ecosystems 
over much longer periods of time. Never- 
theless, these data give us some clues as to 
what plant densities can be established and 
sustained in this environment. Survival of 
these two species under difficult climatic and 
spoils conditions represents a significant start 
in the reclamation process on semiarid south- 
western mined areas. 
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TaBie 3. Alkali sacaton plant density and cover. 














Density 
1975 Density Cover 
(seedlings / 1979 1979 
Treatment 1) (plants / ny) (%) 
C 0.36 0.06 5.3 
D 0.29 0.04 2.6 





Mining, is a Forest Service program to re- 
search, develop, and apply technology that 
will help maintain a quality environment and 
other surface values while helping meet the 
nation’s mineral requirements. 
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